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Mifi£ S^ wenli0 » — .o . — for use in - — - 

includes means to assist in separatmg and defm.ng md. 
waiving wells at one end of the electrophone gal- 

Background Art suC h as agarose or 

^^phoretic gels, usually comprising hydiogels 8 

oth er macromolecuUr compounds. *^£ZL- — * " 
„„e end of the gei and a direct electnc held PP ^ ^ 

the gel causing the components of the sample to mrgm 

ra ,es depandent upon their molecular size endear g ^ ^ 

A -nixture of components to be separated » nom 

eiectric current is applied. It is usual to run a numbe ^ 
simulta „eous,y on an electrophone ge, m a sr ^ ^ ^ ^ 

this purpose one mixture is placed in each of a senes 

upper edge of the gel. „wtic «els by juxtaposing a pair 

, 0 . it is conventional to form electrophone gels .J P 

of g,ass plates in a slightly spaced apart side-by-s.de relaUonsluP 

ispacl .ere between with plates « 

electrophoretic gel. The side edges of the space b W ^ 
in Oris case, sealed with adhesive tape or a — m. 

25 poured a comb is placed in the upper end of the sp* ^ rf 

the gel e series of spaced epart wells, each well havmg 

to I of .be comb. A tongue of gel remains between the glass plates 

separating a pair of adjacent wells. 
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In more recent year, it has been proposed to P re-form electrophoretic 
gels in cassettes formed of synthetic plastics materials. The side walls of the 
cassette are formed with integral means to connect them together along the 
sides of the cassette. In US patent 5288465 ribs are provided on the cassette 
5 walls to define wells at one end of the cassette. This arrangement has the 
disadvantage that the walls of the wells interfere with the smooth flow of 
electric current through the electrophoretic gel. 

In the case of pre-formed gels in a cassette, the use of a conventional 
comb has the disadvantage that upon withdrawal of the comb the tongues of 
10 gel may, with time, show an increased tendency to break away from the 

remainder of the gel. This results in poorly defined wells. Alternatively, if 
the tongues of gel are left intact upon withdrawal of the comb they may not 
be firmly adhered to the side wall of the cassette. This means that the 
tongues may fold over sideways occluding an adjacent well. In either case 
15 the smooth and convenient operation of the cassette is inhibited. 

The present invention is directed to an alternative arrangement in 
which the tongues of gel may be maintained in position in the cassette 
thereby ensuring clear definition of the wells at all times. 
Disclosure the Invention 
20 v In a first aspect, the present invention consists in an improved 

cassette for use in the formation of an electrophoretic gel comprising two 
plates with substantially planar walls having two sides and two ends so 
arranged in a side-by-side, spaced apart array to form a gel receiving space 
between them, the improvement consisting of a plurality of projections on 
25 one or each of the plates, the projections extending into the gel receivmg 

space and the projections being so sized and so spaced apart over the surface 
of one or each of the plates, that when a gel is introduced into the gel 
receiving space and a well forming comb is inserted into that space, a 
plurality of spaced wells are formed in the gel. at least some of the wells 
30 being separated by a tongue of gel which surrounds and engages at least one 
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of the proton, wherein the projections prevent the tongues of Ore gel 
of the projection pWtroohoretic gel is in use. 

torn moving relaUve to the two plates when the el troph 8 

The projections protrude into the tongue of the ge or go nght 
„ h the L» The projections can he clipped or welded mto the 
through (he tongue, in p J (te espe cially when using 

5 opposite wall to improve fteng.d.ty of the cassette, p 

more flexible plashes. as snwU as possible in its maximum 

inultiple projections per tongue. the projections can be disperse 

the length of the respective tongues. ^ a 

The projections can also serve to locate an 
favourable manner. Locating lugs a. the side of the cassette car 
to perform similar locating function 

In a further preferred embodiment of the lirst aspe 

• M» film is deposited at least upon one 
invention, e transparent inorganic oxide film is 

20 surface of the cassette components forming die ge! e eivu E P 

heen found that such films improve the ^^Z^ of g.ass. 
component, of die cassette by mumcfcng ^ 
Preferably, die transparent inorgan.c oxide fdm - ^ ^ 

alnmininm. zircon or mixtures thereof. It will app 

1992,puDiisa y inV ention is Coronal 

30 One preferred fonn of coating suitable for the presen 
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Vacuum Discharge (CVD). Medline Industries, California. Other 
appropriate coating methods known to the art or orethods for bondmg a 
eld material (Van Lear process, to the surface of the cassette would also 

be suitable. , 
I, has been disclosed in WO 95/31717 that silicon ox.de coatmg of 

plastic electrophoresis moulds allows uniform polymerisation of 

Z Uamide gels h y provide an oxygen impernreah, harrrer. ,twd he 

IpprecL mat similar coatings would also be applicable for the cassette of 

the present invention. 

The improved elechophoretic ge , cassette can further include well 
identification makings. These can be in the form o, numbers or ^letters 
coating the positions of the receiving wells or the lanes in whtch samples 
asperated during use. .elusion of makings assists the user to .denfcfy 
samples that have been separated using the cassette. Trad.uonally, u era 
B p ;,v denUfying marks on the surface of a plate of me cassette pnor to nse. 
15 appiy >u i o j„j„. handluw of the cassette 

These marks can be madvertently removed dunng handlu g 
whi ch can lead to problems of identifying which samples have bean 
sepamted in which lane, Having preformed identifying marks on the 
rassette overcomes this problem. 
20 ' In a sail further preferred embodiment of the present i— one 
or more projections are posiUoned on ona or each of the plates and 

' lending il the ga. receiving space such that the one or more pactions 

prevent the gel when formed tan sliding out of the cassette. 

In a second aspect, the present invention consists m an 
25 alac.opho.etic module comprising a cassette according to the first aspect 
^present invention containing an electrophoratic gel substantially frlhng 
the gal receiving space, tongues of gel extending from one and of the 
llphoretic ge. in die ge, receiving space, each tongue extending to and 
surrounding at least one of the projections such mat there is defined 
30 between adjacent tongues sample receiving wells. 
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* a third aspect, the P^ent — — U, a = for 
according to to first aspect of to present ^ ^ 

cassette, the couid a1 , owinR the gel to set. 

to setting of the gel in the space; and allowing g 

a preferred form will be described with reference 

10 ^D^mmMMSl^ for an electrop horetic gel 

Figure 1 is a perspective view of a casset 

according to the present invention; 

Figure* is a plan view of the 
Figure 3 is a plan view of another embodiment 
15 according to the present invention; ^ cassette 

Figure 4 is a sectional view along section W 

of Figure 1; „ r Hon V-V of the cassette of 

Figure 5 is a sectional view along section V 

Figure l; v . v of oue of the walls of 

t,. ™ r is a sectional view along section v v 
20 .ecaslrr^-w^arre—ore^etoccupiesto^ 

mp of Figure 1 when a well forming comb is m place p P 
cassette of Figure i w forming liquid. 

25 to filling of to cassetted an electrophoreses 

mMs^MmamOaiMiS^m , in W o parts by injection 
;= ^-^ tte M „ fcnned rn £ £ ^ 

n^n.dinsorbyotor.netodsfro.a.i.aoles^ ^ ^ 
0 »e par, forms a first side wa,l « of to case t wh*h ^ ^ 

30 side by a connecting means comprismg a parr of spaced 
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other part forms a second side wall 13 of the cassette which is bounded on 
each side by a pair of spaced apart ridges 14. The ridges 12 and 14 
interdigitate to form a seal along each side of the cassette 10 to prevent 
leakage there through of the gel fanning liquid during setting of the gel or 
5 the electrical current during electrophoresis. The ridges 12 and 14 are of 
such thickness that a gel receiving space 15 is defined between the side 
walls 11 and 13 which lie in substantially parallel planes. In order to assist 
in the positioning of the two parts of the cassette 10. locating lugs 23 are 
positioned across the ridges 12 and 14. The lugs 23 are positioned relative to 
or above the bottom of wells 20 formed in the gel so *s to ensure that dunng 
casting of the gel in the cassette 10, the gel prior to setting does not leak 
through any space formed by the lugs 23. 

The inside surface of the side wall 11 is formed with a plurality of 
inwardly directed projections 16 which extend into the gel receiving space 
5 15. The projections 16 may originate from either or bod, of faces 11 and 13 
into the gel receiving space 15. Each projection is conical with a base 
diameter of approximately 0.8 mm and a length which stops just short of 
completely spanning the gel receiving space 15. Alternatively, (as illustrated 
in Fig 3} the projections 16 may extend the whole width of the gel receiving 
20 space 15 and extend into corresponding recesses 17 in the opposite cassette. 
This enables the projections 16 to be used to maintain a consistent space 
between the two side walls of the cassette (11.13) and, by locking into the 
other side wall, make the cassette more rigid. In most systems the cassette is 
clamped into place and therefore this locking can be very important when 
25 using less rigid plastics such as PET. 

The projections 16 are aligned in a row evenly spaced apart closely 

adjacent to one end of the side wall 11. 

To form a gel in the cassette 10 a comb 18 with a plurality of spaced 
apart teeth 19 is inserted into one end of the cassette 10. The teeth 19 are so 
30 dimensioned that they interdigitate with the projections 16 but are at all 
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to es closely spaced therefrom After 0- - - in U- space 15 the 

CaSSe,te i:rl b » , withdrawn there win be a plurality - - - 
f ed in the ge. The wells 20 are separated by tongues 21 of gel formed 
T ' fol S .i,nid enters between the adjacent teeth 10 of the co,nb « 
g when gel forming nq SUOTU nd one of the projections 

j p.rh toncue 21 will extend to ana surrouu 
« » will serve to support the tongue of ge, 21 without 

l^X disturbing the now of electric current through the cassette 
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15 



20 



25 



30 



during use. d n n md 

There can be many projections 16 on each of the 

There ^ d fomling 

13 which extend towards one another to parUy J ^ 
soace 15. Alternatively, projections on the two side wa 

protons la could be cylindrical diamond. or ^ 
triangular prisms, or othar geometrical forms. There m y 

each tongue may surround one or mom laterally p 

OptionaUy. the inside surface of to side wall U s fon 
teast one inward, directed proton 22 — £ ^ „ faces 
living space 1, Projections 22 ma, - ong^ro « ^ ^ 

1 1 and 13 into the gel receiving space 15. The projec 

along the length of the lower portion of either o, bo* side - 
The oroiection 22 serves to support the gel when formed while tt, 
L sT a v rtical plane and prevent the ge. from slipping out through the 
1 : of the casl 10. Pig. < shows an embodiment having a conical 

. i„ order to assist or improve the adhesion of the gel 
tranS parent inorganic oxide film is deposited at least upon one of the 



PCT7AU96/00441 

WO 97/04307 

8 

surfaces of the cassette components forming the gel receiving space. It has 
been found that such films improve the adhesion of the gel to the 
components of the cassette by mimicking the surface characteristic of glass. 
The transparent inorganic oxide film is formed of silicon, aluminium, zircon 
5 or mixtures thereof. A silicon oxide film is deposited directly upon the inner 
surface of the walls by using a similar process as disclosed in US Patent 
3442686. 

It will be appreciated by persons skilled in die art that numerous 
variations and/or modifications may be made to the invention as shown in 
10 the specific embodiments without departing from the spirit or scope of the 
invention as broadly described. The present embodiments are, therefore, to 
be considered in all respects as illustrative and not restrictive. 
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QsiSS , in , he formation of an electrophoretic 

I An improved cassette for use .n the jo™ ^ 
el comprising two plates with —rial ^ w ^ ^ . 

!ides and two ends so arranged ,n consisting 0 , e plurality 

gel receiving space between them th nnp«ve ^ 
of projections on one or each of the P' * | *° P ^ed and so space d apart 
^receiving space and die ^^X ^ * * * 
over the surface of one or each o f * P^ ^ juto to 

in ,o the gel receiving >» -he gel. at least some of me 

space a plurality of spaced wells are fo. m ^ engages a , 

Lis heing separated by a tongue of , 4. to ngues of 

.east one of the projections. where.nl he ^ ' elec tropho re «c gel is 
the gel from moving relative to the t»o plates 

t °" A cassette as claimed in Cairn 1 in which the projections protrude 

0 , welded into tire opposite wall. ^ 
, a cassette as claimed in any one o c ^ 1 ^ ^ 

, projection causes minima, disturbance ,0 the How 

the gel in use. 4 having one 

., A cassette as claimed in any one of dam ^ ^ 

projection per tongue in which the pro,ect.o,« are eac p 
'proximal to the upper edge of each associate , -8- ^ 

projecrions per tongue in which the pm.echons 
length of each associated tongue. a 
7 . A cassette as claimed in any one of clatms 
„rent inorganic oxide film is deposited on a, leas, 
30 fanning the gel receiving space. 
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. A cassette as claimed in claim 7 wherein the transparent inorganic 
oxid e is selected from the group consisting of silicon, aluminium, zircon and 
mixtures thereof. 

0 A cassette as claimed in any one of claims 1 to 8 in winch the 
5 pactions also serve to locate and fasten the two plates. 

P i . „„ e nf riaims 1 to 9 further including at 

10 A cassette as claimed in any one of claims 

least one locating lug to locate the two plates when assembled. 

i » „frl a ims 1 to 10 further including 

11. A cassette as claimed in any one of claims l to iu 

identification markings for the wells. . 
10 2 A cassette as claimed in any one of claims 1 to U further mcludurg 
one or movu Pactions positioned on one or each of the plates and 
extending into the gel receiving space, wherein the one or more P ro,ect,o»s 
prevent the gel when formed from sliding out of the cassette. 
„ A cassette as claimed in any one of claims , to 12 m wh.ch the gel 
15 receiving space contains an electrophoretic gel snch that tongues of gel 
extend La one end of the eiectrophoretic gel in the gel receiving space, 
each tongue extending to and surrounding at least one of the pro.ecfons 
lh that dtere is defined between adjacent tongues sample rece.vmg wells. 
M A process for producing en improved electrophoretic gel compnsmg 
20 assembling a cassette as claimed in any one of claims 1 to 12; casting e ge. 
2 introducing an electrophoretic ge, mixture into the ge, receiving space of 
the cassette; inserting a wen-forming comb between the two plates of the 
cessette. One comb can he added at any stage of the gel-casting process pr.or 

,o setting of die gel in the space; and allowing dre gel to set 
25 15 An improved cassette for use in the formation of an electrophoreuc 

gel substantially as herein described with reference to any one of the 
drawings. 
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